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(57)Abstract: 

PURPOSE: To provide the manufacture of a high temperature superconductive wire material, 
whjch can manufacture an oxide superconductive wire in a bismuth system high in critacl 
current density in a short time. 

CONSTITUTION: Wire material having a filament the volume integration coefficient of which is 
equal to or more than 95vol% is prepared by plastically working and heattreating a silver sheath 
in which the powder of material capable of producing the 2223 phase of an oxide 
superconductor in a bismuth system as its main constituent by sintering, is filled. The wire 
material thus obtained is then plastically worked. The wire material thus plastically worked is 
then heated at the temperature of 850 to 870° C for the period of 1 to 30 minutes, it is cooled 
down while being anneled at temperature lower than the aforesaid temperature thereafter. By 
processes as mentioned above, the cupercondcutive wire material having high Jc value can 
thereby be obtained with no further plastic work applied, and no further sintering treatment 
made. 
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] ^■7^MM®^2 2 2 3*1 

*»{b«l«t*#©2 2 2 3«(Z>#:«»^9 5 v o 1 

%K±.t»>5.7^ 7> >- .b*r*i!:S:lia*r.«»i:«X« 

BffiDDXSixfc»»«r8 5 0-8 7 
*bfc«tt»XfeJ:05ttl»ft!fa«rllSi-wt4<, #*£P£ 
[f***2] ^^^*Sfefk»jB«Wfls:0 2 2 2 3« 

5RK{b*fi«W#0 2 2 2 3tiOfr8t^^^ 9 5 v o 1 

UK $ *tfc»W^!Bttax*rlSi-xa t . 
attJPX$^fcj»WS:8 5 0 — 87 

8JIB»Df»«aftd» ^8 2 0t*-C> 2 r/B^- 6 0 *C/ 
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itfB8 2'0W»fe8 0 0*C*-C, 2V^-8 0t/ 
i!MB8 0 OlC^bM*^ 8t/#IB «fc 0**v*»£ 

*jga-c\ »w«r»air a xat 

SbpattftX*iJ:VMItt«a*rlllli-wi4<, ft£P£ 
h-fc*»Srft»Sp B pfc Ut«tSCtfr»*i:t5, ft 

Hft#*3] t c ^^X^^>fb^m^^2 2 2 3fi 

«««cJ:9^^^*|fcfb»lB«W*«)2 2 2 3*l£r3£ 

5R*{b»3B«WffW2 2 2 3ffi<Off8l4>**5 9 5 v o 1 
%^±-Cfc5 7 4 7 ^ ^ h Sr*1-5lft*tS:«»i-<&xa 

W»^tufci»»lciaittttiXS:16i-XSi:. 
>ltt3ttDX**bfe«tt*r8 5 0-8 7 
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aaiaaDfRffl*d^ 8 4 0-8 0 o*co«a**-c, 6ot 
/^MKJiwa^ia-eiiswsrftai-^sxat , 

HtTlB8 4 0-8 0 O^^T^s 5 — 6 0 B$Mtttt$r{£ 

urt-sxat, 

«riB«»^a, 8t:/b*m^?)**v>ta«4sDBa-ej»ws: 
^aii-^xa^^ii^, 

Sb^Mtt*PX*5J:Wl*JS»a«:*-i-wfc*<, 
[0001] 

U #^ ?S($:g*t&£-ecfc 9ffV>BEJMUEttK (J 
c) fr*i-5j»W*J;D«p*IW^«^-t-<&Ci:^"C#5 

[0 0 0 2] 

B i*■6^b•tt«»«■»«:«V^fc««■S: 
*£&J1 («) U ffiffiUpxt^trMtttt 

#<Dj»tm, iMb*«m**^«tt^^*»*a3ffi*n 

J»ftta$tt5o COJ; 5(cJEjE»X43J:tmft!faSr*^ 
^-TwttCcto-C, tfc«tf)i^B&IMi»^& (J c) £ 

[000 3] r> • f-^.-7'^efi:asi l 

T> Appl. Phys. Lett. 6 0 (2 3), 8 June 199 

2, 2 9 2 9- 2 9 3 111 &<D£ 0 t£&®M<OX * — 

--^ftittJOIlt»e>ilfcf--^i»W:, tf8 3 0- 
8 3 9t*C7 0^Ml^^ (Sl^M) o ft 
fcl**«l l(»*rt»!:^U^SJxfc«, 8 6 0t±3t 
T?2 0-3 O^^tyot^lCi^^ ^V^8 3 8 

40 il 2 0 OX^/m^M^^n^ titles lGPa 
"Cl«*fpll^^$^ 8 3 8tt8 0 — 1 0 Qf%m 

3 < C-CO^lB^ P n-fe^^rt SCtlcioT, 

ft^awayst- * 92223 

*3ft«Wj**H, !B2^JR«iaJcJ:or«ttb3ft5 2 2 l 2*g 
SiV JB3 0*«aiwJ:o-C2 2 2 3 

H high-Tc phase formation- decomposition- recov 
50 ery (PFDR) ynt^tWtl?), 
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imm&MIki- 5 fcfco^jffc] *5SW#fi, 8 3 0-8 

c £#Sw t fifflH-Cfc^>^%^fc:o — * 
2 2 2 3ffi<0#i»W9 5%JSsA±0«i/— 
^ t + ^^X^^b^m#iH$:8 5 0-8 7 0<C<D^g 
(1-30^) fRfflfSi-Ktf, glrJgO 
^ia^t5Ctlci:ot, J: t)J«v> J c 

m Z^f&i- 6l:Io fee 
[0 0 0 6] *55ffl«\ ^^*»IMb*««*<*:0> 2 
2 2 zm^lE&ftblrZyj 7^ hSrW1-^iB«ajSm 

mmm>ft<D2 2 2 3 utiaunstm© 

t&asdifttt ft *Lfe&JH * fcJBttHnXda «fc iWRteSSr 
m-fZ.t\z£ y) , t f 7-7^»Si«(*:02 2 2 3 
9 5 v o I %W'Cfc57^7^^h^ 
*-TSIWtSrBI«i-SXStv HHdjxftJHtKcttttai 
I«tHi:, lttJDI$nfclttt*r8 5 0^8 7 0 

ncofflft-ei-s o»M»DfftLfca, th#it***tJ:9 
(S v ^tasr- r =. - ^ u * a* <b A£p u r v > < ii t 

So 
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-8 7 o , t:co^aS'eo»^i5exmi^v^T ; enc^: 
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ttJDX*5J:^J»«L.aS:lfii-C ^(wJ: 5, V*-?*m$Ht 

mmw&fco 2223 9 5 v o 1 %«± 

»sixfc»«-i-an±»Dxs:jfi-rxa^, affiwxsixfc 

iHW$r8 5 0-8 7 0t©fl«-ei-3 0#IW»OJffc1-S 
XSi, Mfild^ 8 2 0«t'2t/^-6 0*C 
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at, 8oot^bfiat'e8 < c/^HJ:*)^v^a 
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»W>fc*Mfci&*u6. »*JCi3«t?>B i , Pb. Sr. C 

[0 0 11] 

[gc 1 ] Bi :Pb:Sr:Ca:Cu = a:b:c: 
d : e (JR^-tti) 
30 a = 1 . 7 — 2. 1 
b = 0-0. 4 
c= 1. 7-2. 1 
d= 1. 7-2. 3 
e = 2. 9 — 3. 1 

1 2i@t^iiw^fft L<*st5wtm 

So w^J: 5ft»5Rtt, JR«fc«^J: D 2 2 2 3*B4r£iS 

2 2 2 3tl«:ifilc»tUt)J:v\ fcfc;ltf_hiB*&fSlc 
40 *3V^"C V 2 2 1 2tSti (Bi, Pb) 2 Sr 2 CaCu 

2 Os + z , 2 2 2 3*@te (Bi, Pb) 2 Sr2 Ca2 
C U3 Oi 0 + y T:£>£o 
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-C^So *fc»»*ittXa<D#H*^i3lt5**»ffitt 
ffitTfrSo — 8 3 0-8 5 0tW»llt il 

[0017] ^JSW^t 9 1 850 

-8 7 o < cco»n»<o«oi*«aiae-cfeSo ccoMiam 

/0 ZtX, tt*^S^feofc$^3te5MttfiPX*3j:t5»«!f 

#^*a«fc Sfcfco*:. te-it«aTi:v 

OOiga*Cii^ 8 5 0-8 7 0%»M^^ 8 2 
0 < ttT2 °C/ B*IB - 6 0 t:/H*rB <0«iH t-*3 J* S 15 

— so«aff4gia^j»*rs:«aib, 8 2 owfe 8 

0 Otit 2 < C/«FlB-8 0t:/B#IBOffiia^*5{*SiB. 
ft4gK"C««PU tt^T8 0 0t:**ib£i&*^8 < C/B* 
DB'J:.9*#fta*4gB-e. fcittfi 0-20 0t/«f 

20 IB. L< tt5 0- 1 5 O'C/WKk .fc!9#*L<ra: 

60-10 o < c/^pfB^tftft4gta-e«*Pi-s.- tMo 

^iia-Cfi, 8 5 0-8 7 0lCOJHl»iafi^^8 4 0t 
-8 0 0t^t6 0 < C/«F(B«-bo?aft4gia, fctxtf 
6 0^-2 0 Ot/W, ».*L< 148 0 < C/B»m- 1 

6 o < cynm<ou&^mx^mLtcm. so or- 8 4 
ot:<D?aa-e5-6 ottmfibttu 9II**8- , c/b*ibj: 

*L<tt5 0-1 5 0t/^ <fc!9#^L<li60- 

1 o o^/B»lW^®SWtNftSii-5. ctufccopfci&ig 

[0 0 18] 

J:t^att»PXSrlft?)5Bi-*fr, ^o^ligliffio 
So — **o«S«xa©IB^tT*t>^6lBtt»iX 

[0019IBH1 amwiwtic j3Jt S B i X 2 2 2 

3^o{£^#33£. 77 -. 3 KtCiottS Jet cog§#$r 

r> jc^sscim-i^w. 222 

So 

[0 0 2 0] fflWOKSXffi-C 2 2 2 3ti 

$r7>{ > htdjoV^r 9 5%£Lh£/&£ii\ ^ J c co 
50 j»*t«:»SOlc+^**#S:SBEx.rv^ Q ^rLT. »t* 
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^MDILtt, 8 5 0<C-8 7 O c C<DU&vm.ti?ffl 
■flftRtftftfttrRJEi-SCfcJcJ: 9, 2 2 2 3tSgS 

So 

[0 0 2 1 ] *»W^J:Jxr*, »i&ifi6<0«, zbtcm 

[0 0 2 2 ] 
[HJ60J] 

Biz 03 % PbOs CaC03 x SrC03 „ CuO 
SrJB^TB i:Pb:Sr:Ca:Cu = l. 82: 
0. 31:1. 89:1. 99:3. 02 (JR^-Jfc) tf> 

»SrfT*ofc«, i(C2 2 1 2ffl 

»b*l*:»**r, ^112. 5mm, rtM 
8. 5 5mmOl^yt:^lfco S^^U:^ 

2. 0 mm. rtfi9. 0 mm<D^W yizt&lb, ttfitAP 
XSrJfiU IIlmm©iW!r#fcS, ^bl:-^El 
SrtSLTs J?£0. 2 mm, +1 3 ramO^Sf- T'i?: 

[0 0 2 3] #e>tufc#«x-^j86ttSr4 cm:'il:S 

X, 8 4 5t-C5 0 WO^I^oto xm\B\$r 
mz-k*)? << 7 *>Y\Z&tfZ>& i^2 2 2 3 

$tbfcj»W{-XJ5feffi3i$:iSL-C, i?£0. 1 8 mm t L 
fco 8 6 Ottc^^T 1-6 0#O«B 

2 onct-esBMB-^BHau ^b^i^tsot/^ 
w-ei*jaufco ^^i^^i, 8 6 o'C-eoftftwra i 

~3 O^lC^Ts 7 7. 3K^)J c^3 0, 0 0 0- 

3 6, 0 0 OA/ cm 2 £ , J c S&mSg 

[0 0 2 4] 
[^1] 





J c (A/crf) 


i 


3 0. 0 0 0 


5 


32, 0 0 0 


1 0 


3 5, 0 0 0 


20 


3 6, 00 0 


30 


3 3, 0 0 0 


4 0 


2 9. 0 0 0 


60 


2 7. 0 0 0 




(5) ftMW-S- 6 4 0 4 4 

8 

[0025] mmm 2 

4 5U 5 0«PKKz>-Sc«aSSrlfiUfc o Rlc, m&*-e 
»aS*tfcl»»^ffljiJPXSrlfcU*:. ffittSixfcllW* 

TF^-J: 3& 1 6ii90*3r— A-C, tm8 4 0-7 

8 ott^? 1 - 3 o^fflT?Btau- ^oft, ata*t?8 
^3 tc^-To 1 — 2 o^ts oo — 83 ot^-cKta 

10 £-£Z>Zb f-«fc 9> 77. 3K-C3 0, 0 0 0-3 5, 

0 0 OA/ cm 2 <£>if)V> J c J&*#e>Jxfc 0 
[0 0 2 6] 

[^2] a : 8 4 0tttlW-CM (2 0 *C/B* 
HQ) 

b : 8 2 ots-eiwn-eRa (4 ox:/mr$) 

c : 8 0 0*0*^1 «FlB-C»«a (6 0t/W1) 

d : 7 8 0tfCH*fB-CBM (8 O.t/ftB) 

e : 8 4 0«tl 0^T?^ (2^/^) 

f : 8 2-0t*tl om$-V&M (4 < C/*M) 

20 g : 8 o ot^-ci okhw-ckms. (6t:/B*m) 

h : 7 8 Ot^tl 0B*IB"Ci»a (8t/»B) 

1 : 8 4 0t*"C2 0WtM (lt/W 
j : 8 2 0t*t2 0^|!l]-CRia (2t/B$ffi) 
k : 8 0 0t*-C2 0^*ePlt (3t:/W 
1 : 7 8 0^t'2 0Wt?Plfi (4t/W 
m:8 4 0t^t3 0WH(0. 6 7VW 
n : 8 2 0^-C30WeW (1. 3 3t:/8*lflj) 
o : 8 0 0t*-C3 O^Tte (2t:/l*(K]) 

p : 7 8 o<C£-e3 ottN-cM (2. 6 7^/^) 

30 [0 0 2 7] 
1^3] 

cc) J c (A/crf) 

smmwtQi) i io 20 30 

840 29. 000 27, 000 26, 000 24, 000 

820 33, 000 000 32, 000 29.000 

800 33. 000 34. ODD 35, 000 30, 000 

T80 29,000 2S.0OQ 26,000 23,000 

[0028] mMmi bzm&n^&tfzm&T&u&m 

/B*M) . m (0. 6 7t/^K) > n (1. 3 3t/ 
#fcix*<*5. i^d (8 0t/»IHI) OcfccXC 

50 £fc, 8 6 0U^8 2 0t^m fJJ3T— 3eoaaK4g 
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tftm¥-8- 6 4 0 4 4 



c#»fc*Lft< ft*, Ifc^ot, 8 6 0ti^8 2 0 
2 0^^ 8 0 0^**?}^ 2^/0^ (»o) -80 

■c/bspib (j»b, fs j, q) oajK^iia-cftai-Sw 

ffiV> J c#»fc*b/jr< 45. l^ot, 8 0 0U^ 

tt, 8 < c/^msr«x.5«aft4gia. fc^^e 0-20 

[0 0 2 9] l^ife^J 3 

Jtlkfli kWH»tLT»bftfc«^-^»Kll#fc % 8 
4 5U 5 0B*M^— «MfcS&lfi'Lfco £ifi£-e 
»SI$^fci»tt-S:JE5g»PXL^ 0 ffl8§Lfcj»t*£8 6 0 
t-C2 0»M»ttU «MM»lfcX«fcfT*ofc«* 10 

T> 77. c^#?)jlfc, S4l:, ft»«f 
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70 



tlfc»9liS:*t, fc^cU ftmm&KG 0-200 

[0 0 3 0] 
[*4] 



No. 


fiH$B£HS (h) 


J c (A/cnf) 
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2 9. 0 0 0 


8 
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3 4, 0 0 0 


t 


1 0 


3 5, 0 0 0 


U 


20 


3 6, 0 0 0 


V 


3 0 


3 8, 0 0 0 


w 


4 0 


35. 000 


X 


5 0 


3 5, 0 0 0 


y 


6 0 


33. 000 


z 


7 0 


29. 0 0 0 
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it j c (Dm^^-rm-vh^o 
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